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Elevator Apparatus 


BACKGROUND OF THE INVENTION 
The present invention relates to an elevator apparatus for 
moving an ascending and descending cage of an elevator upward and 
downward. 


grounds have been often built, because there are many cases where 
the grounds are limited in a city and the like. In such a tall 
building, an elevator is particularly required to ascend to high 
floors, and it is a problem how this elevator should be installed. 

10 Although an elevator passage through which the ascending and 
descending cage of the elevator passes must be provided in a manner 
passing through respective floors, an actuating device for moving 
the elevator upward and downward can be installed at an optional 
position to some degree. 

15 By the way, it is disclosed in Japanese Publication of 

unexamined Utility Model Application No, JP-A-59-4027 6U, for 
example, that the actuating device is provided below the elevator 
passage or at a side of the elevator passage at an intermediate 
part thereof. However, in such a structure, there has been a 

20 problem that a first and a second rope pulleys are required to 


5 


Recently, comparatively tall buildings relative to areas of 


be provided in an upper part of the elevator passage in order to 
transmit a power from the actuating device to the ascending and 
descending cage by way of the rope, which incurs a complexity of 
the structure and an increase of the cost. 
5 In such a prior art, there has been another problem that in 

the structure in which the actuating device is provided below, the 
elevator passage, an underground room having a size for . 
accommodating the actuating device must be provided underground, 

0 - and the cost will be further increased. Moreover, there has been 

yl 10 a further problem that in case a determined . amount of space is 

1 y 

^ provided above the elevator passage for a fear of an overrun of 

Nl the ascending and descending cage, and rope pulleys are mounted 

in the upper part of the elevator passage, a ceiling of the top 
N floor of the building will be higher. 

H 15 On the other hand, Japanese Publication of unexamined Patent 

D Application No. JP-A-58-1 6375 discloses that a machine room is 

provided at a side of the elevator passage on the top floor of 
the building to install the actuating device for the elevator in 
the machine room. However, such a structure has also a problem 
20 that four deflecting sheaves are required above the ascending and 
descending cage, which incurs a complexity of the structure and 
an increase of the cost, similarly to the above described prior 
art. Moreover, the machine room having a large floor area for the 
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actuating device is required. 

STTMMARY OF THE INVENTION 

In view of the above described problems, it is an object of 
the invention to provide such an elevator apparatus that the cost 
for installing the elevator can be kept low, and that effective 
spaces are secured in the building. 

In order to attain the above described object, there is 
provided, according to the invention, an elevator apparatus which 
comprises an actuating device including a sheave around which a 
rope engaged with an ascending and descending cage is wound, the 
sheave being adapted to rotate thereby to move the rope, and a 
driving section for rotating the sheave. The actuating device 
is installed in a machine room provided on a top floor of a building 
in which the ascending and descending cage is disposed. The 
machine room faces with an elevator passage for the ascending and 
descending cage. 

According to the elevator apparatus of the invention, 
because the actuating device is installed in the machine room 
provided on the top floor of the building in which the ascending 
and descending cage is disposed, and the machine room faces with 
the elevator passage for the ascending and descending cage, the 
elevator apparatus can be constructed in a smaller space and 
composed of less components, without employing the rope pulleys 


or the deflecting sheaves as in the prior art. Accordingly, the 
cost can be lowered. It is no more necessary that the ceiling of 
the top floor is set high unnecessarily. Further, because a height 
of the machine room is low, an effective space on the top floor 
of the building can be secured. 

The present disclosure relates to the subject matter 
contained in Japanese patent application No. Hei. 11-219490 . 
(filed on August 3, 1999) , which is expressly incorporated herein 
by reference in its entirety. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a sectional side view of an actuating device for 
an elevator illustrating an embodiment according to the. 
invention , 

Fig. 2(a) is a view illustrating a state in which the 
actuating device 1 in Fig. 1 is disposed within a building 50, 
and Fig, 2(b) is a sectional view of the building 50 taken along 
a line IIB-IIB of Fig, 2(a). 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

Hereunder, a mode for carrying out the invention will be 
described referring to the drawings. Fig. 1 is a sectional side 
view of an actuating device 1 for an elevator illustrating an 
embodiment according to the invention. 

As shown in Fig. 1, the actuating device 1 for the elevator 


includes a motor assembly 10, a speed-reducer 20 adapted to reduce 
rotation speed of an input shaft 21 which is driven to rotate by 
means of the motor assembly 10 to transmit the rotation, and a 
brake assembly 30. 

Tlvt motor assembly 10 has, in a housing 11 of the motor 


assembly\lO,. a coil 12, a stator 13 disposed adjacent to the coil 
12, a rotoV 14, a rotary disc 15 fixed to the rotor 14 and having, 
its center part splinedly connected to the input shaft 21 to rotate 
therewith, and an encoder 16 for detecting number of the rotation 
10 of the input shaft 21. The housing 11 is fixed to a support member 

m \ 

^ 22 of the speed-^reducer 20. The support member 22 is attached to 

•»j a floor face of a^raachine room 58 of a building 50 which will be 

s described later. The motor assembly 10 is so constructed that an 

K\ electrical supply t\^he coil 12 is controlled by a control section 

15 which is not shown, v^hereby a determined amount of torque is 
p outputted. 

As shown in Fig. ][\, the speed-reducer 2 0 includes the input 
shaft 21 which is rotatably supported by means of a bearing 20a 
at a center part of the support member 22 (a rotation center of 
20 the speed-reducer) , a sheave\^7 as an output rotary wheel which 
is rotatably supported by mean^ of a pair of bearings 27a at an 
outer circumference of the support member 22, provided with 
grooves 28 on an outer peripheryX thereof to be wound by a rope 
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29\ (Fig. 2), and provided with a determined number of internal 
teeVh at an inner periphery thereof, a plurality of external 
teethed gears 60 which are engaged at their inner circumferences 
with a\crank portion 21a of the input shaft 21 by means of bearings 
5 20b, and each of which has a determined number of teeth on its 
outer circumference, and a plurality of support shafts 24 which 
are supported by the support member 22 at their opposite ends 2.4b,- 
24c by means of bearings 24a, and support a plurality of the 
external Beethed gears 60 by means of bearings 24e at their crank 

10 portions 2i4d. 

The internal teeth of the sheave 27 are constructed of a ■ 
plurality of pins 26 and a plurality of cylindrical/members 25 
inserted into a plurality of the pins 26. The support member 22 
is made up of one disc member having a plurality of posts 22a idly 

15. inserted into the external teethed gears 60, and the other disc 
member 22b. Both the disc members are connected to each other by 
means of a bolt 22c. 

The sheave 27 rotates concentrically with the input shaft 
21 with the reduced rotation transmitted from the input shaft 21. 

20 The rope 29 is connected to an ascending and descending cage 52 
(Fig. 2) of the elevator and a balance weight 56 (Fig. 2) 
respectively in a manner described below, to move the ascending 
and descending cage 52 upward and downward. 
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The brake assembly 30 includes an intermediate member 31 in 
a cylindrical shape which is provided with an axial groove 31a 
on its outer circumference and splinedly coupled to the outer 
periphery of the input shaft 21, a pair of brake plates 32, 33 
which are engaged with the axial groove 31a so as to be movable 
in an axial direction relative to the intermediate member 31 but 
rotatable integrally with the intermediate member 31/ stationary 
walls 34, 35 which are arranged on opposite sides of the brake 
plates 32, 33 in an axial direction and held in a fixed state with 
respect to the housing 11, armatures 36, 37 disposed between the 
brake plates 32, 33 and movable to be drawn near or separateid apart 
with respect to the stationary walls 34, 35, springs 38, 39 for 
respectively biasing the brake plates 32, 33 against the adjacent 
stationary walls 34,. 35, and an electromagnet 40 fixedly arranged 
between the armatures 36, 37. A rotary portion of . the encoder. 16 
is connected to the intermediate member 31, and a stationary 
portion of the encoder 16 is fixed to an inner wall of the housing 
11 . 

Fig. 2(a) is a view illustrating a state in which the 
actuating device 1 in Fig, 1 is disposed within the building 50, 
and Fig. 2(b) is a sectional view of the building 50 taken along 
a line IIB-IIB of Fig. 2(a) . There are shown only a rooftop 50a 
and an uppermost floor (top floor) 57 of the building 50. Below 


the rooftop 50a of the building 50, is shown an ascending and 
descending cage 52 which is hung by means of the rope 29 and movable 
upward and downward along a guide which is not shown. 

One end of the rope 29 is attached to a fitting portion 51 
provided on a lower face of the rooftop 50a. The rope 29 is wound 
around pulleys. 52a, 52b provided on a lower face of the ascending 
and descending cage 52 to be directed upward, wound, around the 
sheave 27 of the actuating device 1 to be directed downward, then, 
wound around a pulley 55 supporting the balance weight 56 to be 
directed upward, and finally attached to. the fitting portion 51 
at its other end. 

As shown in Fig, 2(b), inside the building 50, is provided 
the elevator, passage 59 extending in a vertical direction, and 
the ascending and descending cage 52 is movably disposed along 
the elevator passage 59. There is provided a machine room 58 on 
the top floor 57 of the building 50 facing with the elevator passage 
59. The actuating device 1 is arranged in the machine room 58 in 
such a manner that the outer periphery of the sheave 27 is 
positioned above the rope 29 in a vertical direction. A control 
panel 2 including its control unit is also disposed adjacent to 
the actuating device 1. The machine room 58 has a height which 
is slightly higher than a height of an operator, that is, the height 
to such an extent that the operator can work inside the room without 


bending his body. The height of the machine room 58 is smaller 
than a distance from a floor 57c to a ceiling 57d of the top floor 
57. When the operator conducts an installation work or a 
maintenance work of the actuating device 1, he can ascend stairs 
5 57a from the top floor 57 to a front of the machine room 58, and 
. enter into the machine room 58 opening a door (not shown) , thus 
providing a good access to the actuating device 1 and excellent 
workability. Since a door (not shown) of the ascending and 
descending cage 52 is adapted to be opened on the left hand or 

10: right hand in Fig. 2(a), the actuating device 1 will not be an 
obstacle for going in and out of the elevator . Moreover , the 
operator can move from the ascending and descending: cage 52 or 
from a ceiling of the ascending and descending cage 52 to the 
machine room 58, . 

15 Next, drive and control of the ascending and descending cage 

52 of the elevator by the actuating device 1 according to this 
embodiment will be described. At first, the motor assembly 10 in 
Fig. 1 is actuated by a signal from the control section (not shown) 
to rotate the input shaft 21 together with the rotor 14. Through 

20 the crank portion 21a of he input shaft 21, the external teethed 
gears 60 initiate eccentric swinging motions thus to cause the 
reduced rotation of the sheave 27 which has the internal teeth 
in mesh with the external teeth of the gears 60. Such reduction 
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motion has been known. This rotation of the sheave 27 actuates 
the rope 29 which is wound in the grooves 28 on the outer periphery 
of the sheave, thereby to move the ascending and descending cage 
of the elevator upward and downward. The rotation of the input 
5 shaft 21 is reduced through the speed-reducer 20 at a determined 
ratio to be transmitted to the sheave 27 , which rotates at a 
constant rotation speed. 

During the operation of the motor assembly 10, electric power 
Q is supplied to the electromagnet 40 of the brake assembly 30, and 

gi 10 the electromagnet 40 attracts the armatures 36, 37. When the 
■Q armatures 36, 37 are attracted and move in a direction of 

ru 

Si approaching to each other, the springs 38, 39 are pushed by the 

2 armatures, 36, 37 to contract. Thus, the brake plates 32, 33 are 

SJ released from the biasing forces of the springs 38, 39 and 

|=i: 15 separated from the stationary walls 34, 35 to put the intermediate 
Q member 31 in a rotatable condition, thereby maintaining a state 

in which the input shaft 21 is not applied with the braking force. 

On the other hand, when the electric supply from the non-shown 
control unit is suspended (including a power failure) , the 
20 electromagnet 40 will no more attract the armatures 36, 37, 
Therefore, the brake plates 32, 33 are pressed against the 
stationary walls 34, 35 with strong biasing forces of the springs 
38, 39 through the armatures 36, 37. On this occasion, since large 
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friction forces are exerted between the stationary walls 34, 35 
and the brake plates 32, 33, a braking force can be applied to 
the input shaft 21 through the intermediate member 31 based on 
these friction forces. This causes the sheave 27 to stop the 
rotation . 

AccordinOf to the embodiment of the invention, . as shown in 
Fig, 2 (b) , the ascending and descending cage 52 which has arrived 
at the top floor\57 (shown by an alternate long and short dash 
line) and the sheave 27 are laterally separated from each other,- 
the ascending and descending cage 52 can approach to the ceiling 
57d leaving the least\allowable space for the overrun. Therefore, 
there is no need of providing the rope pulleys, the deflecting 
sheaves or the like in the upper part of the elevator passage 59, 
and so, the structure will be simplified and the overall height 
of the building 50 willmot be unnecessarily increased. The 
allowable space for the overrun means a space formed between the 
ceiling 57d and an upper fa^e of the ascending and descending cage 
52 at its ordinary stopping position, in order to avoid a collision 
of the ascending and descending cage 52 with the ceiling 57d when 
it_tias^--ev^-ri im upwai^dn ) 


Because the output rotary wheel itself of the speed-reducer 
20 constitutes the sheave 27 around which the rope 29 is wound, 
and at the same time, both the motor assembly 10 and the brake 



assembly 30 are provided on a same plane which is at right angle 
with the input shaft 21, this actuating device can.be designed 
to be thin in an axial direction of the input shaft 21 as compared 
with the conventional actuating device. As described, because the 
actuating device 1 can be designed to be thin and compact, there 
is no need of providing the large-sized machine room on the top 
floor of the building 50 as in the conventional case,, but the small 
machine room 58 will be sufficient to be provided. Therefore, a 
relatively large space S- such as a storage can be provided below 
the machine room 58 as shown in Fig. 2(b), and an effective use 
of the space on the top floor 57 can be attained. 

Although the invention has been described referring to the 
embodiment hereinabove,- the invention is not limited to the 
embodiment, but various modifications are possible within a scope 
of technical concept of the invention. For example, the space S 
and the stairs 57a are provided in the above described embodiment, 
and the machine room 58 is defined between a floor above the space 
S and the ceiling 57d. However, the actuating device 1 may be 
installed on the floor 57c of the top floor 57, instead of providing 
the space S and the stairs 57a, to define the machine room 58 
between the floor 57c and the ceiling 57d of the top floor . Further, 
the structure as shown in this embodiment is simply one example 
of the actuating devices, and the actuating device is not limited 


to the structure as shown in the described embodiment. 

According to the elevator apparatus of the invention, 
because the actuating device is installed in the machine room 
provided on the top floor of the building in which the ascending 
and descending cage is disposed, and the machine room faces with 
the elevator passage for the ascending and descending cage, the 
elevator apparatus can be constructed in a smaller space and 
composed of less components, without employing the rope pulleys 
or the deflecting sheaves as in the prior art. Accordingly, the 
cost can be lowered. It is no more necessary that the ceiling of 
the top floor is set high unnecessarily. Further, because the 
height of the machine room is low, the effective space on the top 
floor of the building can be secured. 


